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(54) GATEWAY SYSTEM AND METHOD FOR 
RELAYING PACKET 

(57) Abstract: 

PROBLEM TO BE SOLVED: To connect a local network 
having plural terminals to an external network like 
network connection by transforming the header of a 
packet to be transmitted from the terminal of a local 
network to an external network into a header peculiar to 
a gateway system. 

SOLUTION: An IP translation facility between an IP as a 
layer 3 and a layer 2 is provided in the gateway system. 
The gateway system replaces the address of the layer 3 
for packet with the address of the layer 3 for external 
network connection of the gateway system to a packet to 
be transmitted to the external network from the terminal 
of the local network using the IP translation facility, 
replaces a significant layer port number with a port 
number managed by the gateway system, and performs 
inverse transformation to the response from the external 
network. Thus, this operates as the relay unit of the layer 
3 to the local network, while this operates as one 
terminal to the externa! network. 



IP 


§ 


- i 




3| 


>i 


ss 



V 



Jr- 



111 



1 


1 
8 


i 


53 

Of 


■5 


LLC 
(TOLL) 


5S 


n 



COPYRIGHT: (C)1998,JPO 



( 



(i9)B*mmfft (jp> 



(12) 



4# I* ^ 



(51)Inta G 
H04L 12/46 
12/28 
12/66 
29/06 



(A) (ID^fflK^WS^ 

#1^10-154995 

(43)^HB ¥#10^(1998) 6 n 9 H 



F I 

H0 4L 11/00 
11/20 
13/00 



3 1 OC 
B 

3 0 5B 



(22)ffJKH 



^^¥8-309592 
^8^(1996)11^200 



SSsftSiOftiy OL (±25M) 

(71) {fH8A 000005223 

i # 

(72) SfJ? 



(57) im$ii - 

*f 7^ ****** ^-^filMBn- 



Ca) * o-w,^***^^^^^^^ 
rars»* (c> ca, ffiA^-^i^fl- 



LANCg 

TOVUBP 



ISDN« 




<t ,1 

1 

SuaBD— b 7— ^GD'J>& < h& 1 ocDi&5fc£>£ 
Sffl3^BS*y b 7 — ^ kie^-T^^y btf^^^^fij 

hues i ©**^®©*iftp«3«43i> b y i: uTiaci-r 

fufB^SU^ y b 7 — ^>6>f=> SuIBD— y b y — ^ 
<E3St"3>H!ry b £>-\ ^ itufBP — y b 7 — ^ 

*fb. itufBP — h7- ^KiStfLTtt W-\*3© 
*i8ikUTiflL, *»o^S8*y b 7 — *£2tLT 

3 ] m&m i x»* 2 aBftoy- b ^ ^ ^ 

[S»3<^t 4 ] M&m 1 3 © o -fe V^-ftl* 1 JRiBtt 

oy- b * ^ SBicfc^T , 

buIB^— b «>x^ggi:@f 0 i/-r -V 3 r b 

u ^ftui3^^©±& w-v*— b#-»tcDtt*> I? 

fa IBy- b ^x^^iti^jc^fe^iiiu^t^ 
[ W#3I 5 ] 1 Jbm 4 CD -5 % ^ -Tft* 1 JgfBSJ 

-f i 7 ^^^ r»»4ff -5 <t-5 lz»Jffli-r5*2CD»Jffl^a 
[If 6 ] if 3cJg 1 73^ 4(Dot> ^Ttlfr 1 JSSBfg 

buIBd— y b 9 — ^£1513^95*^ h7-^(: 



(2) fSI8¥l 0 - 1 5 4 9 9 5 

2 

tv^v^l:, fuffl^SB** b 7-^£j*tf L<?V^;i/ 
^y^ffiRSfrafctoGM xlzmsZtrj^ji 

[»jRs 7 ] m&m i 4 ©3 %o-rn* i mmm 

§ tflfcoflfl*** £ III bgi^fft©^^ -wi/T * rjg 
[»*B 8 ] 4 IBS^y- b £ a: j jBBt* v> 

«y-h^x^gl 0 

^ [H^JR 9 ] K*JB 1 fB«oy — h »> ^ Sg^^V^ 

Miss i ©*^ft^®^c:43^ts*t!^ffll«*sfTAS;v^«^^^ 

^ 6 W "T ^> C £ £ -T 2> if— h ^ 3i -f 

otc&xDj 7 ^7*m~?z>>f — h ^ -3i>f-«B*fle-- 

ffilt, iufBn— h7 — ^ 4:^85* y h7 — ^ 

(a) iusHo— *;i/*^y b 7 — ^(0^ft< i:* locoiB 
^4^^-^;^tcS^v^T^553y— b ^^^^^^O 

(b) iJ8B^BB*y h 7 — ^36»6iJgBn— b 7 

tufBy— b ^x>fgi^ N mflBn— b 7 — 
v b 7 — *«C»L/Ttt— UT»fP#-fr 



wfflaw (b) mi&H&* v h-7-**»& aFL/t 
i o©*** 6 ©»» w ^ r ; rmmVif^ 



[0 0 0 1 J 



1 0- 1 5 4 9 9 5. 

4 

[0 0 0 2] 

* ^^^^ 

r0 0 0 41 *2©*» tts **M7-*a«ili:W* 

[0 0 0 5]± i3 ©, ge 

_ [Q.00 .6 J £ fe N y U JU v ° m 

^^^^^ *n*n©**t»*r 

[0 0 0 7] 



(4) 



[ooos] *& v a*©***^*,^..,^^ 



4$g§¥ 10-154995 



[0 0 101 *fc, 

****** h*--*^ «*©«*T?«/a* n * J L- 



[0013] 

©T-fc5„ lf*lil|fi»©^B^gf{±, D-*^ v 

j o o i 4 ] m *m 2 nmi>§mmmx^ «*« i B 

[o o 1 5] ii^3fE»©#g0^ gT(;t> ifJHlx 

[0 0 16] »*a4«3«©»W««-,.tt^ 11**1 7> 

S3 f H i sisa*©*-- h * x -f «« ctJV , 

-1* ****** »8B» 1 ©**M*«tt, stfie^gp^^ 

^*«H3y-h* a: >r*«fcaW©n > i'3 7Ku^fc 

[ooi7] m*m s ffia©»«jRB T « N x n 

14 ® ^ i Jiis®©y- h *o:-f * B t:^ 

[oois] gf ^ 6 iat8©^^^g-e (i , igjjcii 1 73 

50 ^fc^^hft^iM-aktfc^^y^iil^ 



7 

-v)\s-7yymm*'rto <t5t««fs* 3 

m 4 cd -5 *> o t n *» i m ta m © v - b ?? * << m m t * ^ 

4: * fcflh©iB*j&» ft m ^mm^xco^^'YJVT^ 

vtmnm t itmmmz je u < ««t? s & j: 3 fct&iaflh© jo 

[0 0 2 0] »*^8ia«©*Bi4!«Tftt, H«Jfl4IB 

tiT^s*T®^> b y#»ji»*n&»^ SuiB^-b 
^ * gg § © v 4 -v )v y v 7 mm £ w m -r m 5 © mm 

[0021] m$Lm9azm<DmmmT-&, m&m iia 

«©^— b ^^-H&WilZ&^T, iuffi^SB*^ b^ — ^ 
fB;^y b©T }*UX&m&i&mT--7}]/<Dft&£.&m 

[0 0 2 2 ] HXa 1 0SB«©»9i*«Ttt, lit #31 1 

4 *>^?tifr 1 aiBScoy- b *3:>f8K* 
^T, BufBiH 1 CD^^^IStC: jot^" ^^glSQiS^fT^- 3fe 

[0 0 2 3 ] llB«©»Bli»tt"ett, n— 

ttl.^-h^x^^ffifflLt, fjffin—*;!/** 

b ^ j^s* ^ b 7— 4? fconre* ^ b y— ^ w 

■\>©^>ry b*«*ff b fclzfc^T* 
(a) wiMu—io)]/^ y b 7 — trtD'Pte < t» 1 
3fe^£f5fB^9S* y b 7 — ^teaS-rs^^^r^ b©-^y 

yssikT 1 — r;nca^5^TB5iay— b v^^mmizm 

WO^y^fcSEiftU (b) «fffi^«*y b 7-^*6 
HufBn — y b 7 — ^fcHEan-S^Jry b©^y^ 
*ajf3n— b y — ^©«*©&tf>©^y y til 40 

£»-r5»®re*#u sufB^-b^x^^g*, tuia 

[0 0 2 4] 2fBfficD^H^^^T-(i, H«9 1 

lffi«©>^* b+*#»fc;fev^ fusBSPg (b) 

[0025] m&m i 3 E«©»ra*a-t?tt, gs^cjg i 50 



10-154995 

8 

[0026] 1 4ia«©«B§»tt"ettH 1 

mm 1 3©3%^y*l* ijbib*©^* b**&#& 

-f-fr#-b«*$a^ fjfBSPg (a) tt,-«rffi^»* 
^ by — ^tKai-rs^^^ h(D^y¥<Dl"{ t 3 7 b 

u^^fjiay— b i>:n>f ssH£B*r© u-<t37 b 

fc**U £^iiufB^y^©±teW^#- b#^©ft 

SulBy— b ^ai>f SgtliWt:^tofe±e W 
^sp-b*-^*«?}aT-BS»**rt-aci:*««i:'r 

-So 

[0027] m&mi smm&mwxmxte, m&mi 

[0 0 2 8] ff^xil 1 6ia«©»9i**7fa:, 1 

K:43V^T^ Baffin— b*7 — ^*»6Busa^S*y 
h*«tl)i:^i:^t;i/7^7g 

ffi^^^r^ rffiR*fro ±5 e> 
[o o 2 9] haRjbi 7ia«©»ra*a-r-tt, nscffli 

175S1 4.©^ -fe^-r*!* iaffi«©^<ry b^i^^S 

r y k. tzmmm izm b < mmx^ & j: a t « 

.sB<b©iB*.tc 51»l.-r ^ ® ■€> ^ -r ^ - £ ■* «p« i: 
[0 0 3 0] ±fB©«0^^M^t5^0^^Siis JilTOJ: 

Rvm&m i i^{*2 2ia«©^^^ h^pm^miz^ 

Xlts n— b 7 — ^©iB**6^SB*y b 9- 

~?<Dt%mtL,xmttx%z> 0 zcom&. y-b^^^g 

jaSttfratoti&v^o 

[0 0 3 1 ] iot, «Sc©«^^^-T5o-^;i/^>y 
b9-*ffl»«©J:a»c^gB*y by- 



9 

*ixSo i^^ts ccdoi> b y©H!ll»iftfPK:J:oT^ SE 
[0 0 3 3] ^^Jl4fB«©y-b'>3i-r^gS^^* 

g&^*#l^b#- b^£WbTl>T&, ^tL^nCD 

[0034] a*^5ia«©y-h^^-r^g^t>*iiA(c 

[0 0 3 5 ] H5RJB7SB»©y— >^3i^««XV»3c 

[0 0 3 6] »*JH8ia«©y — h^^-f ««fc*5^T 
;*>ry h*«tffiffl**iTV^S±TCD^V b Vftm 

[0 0 3 7] »#ffl9fflil©y — b^x^«S£;ft^T 

(Dft<&k.t£mMmz$>fi > frt&>m®fz v-r-^ 37 f v^ 

£;<>ry b#n — b ^-^fflO^e^ti^tg^ 

[0 0 3 8] Ef5fcJ|il 0ia»©y-h^x-f »H«C*$^ 



( 6 ) ^Bf^P 10-154995 

10 

[0 0 3 9 ] 

[»HH<D5SiK<z>J&JB] *#iBlc«*>ay--b«> 

(4, b^3:>f K«CD*fiE«0-t?ftSc 

i0 03(4, *«SBl:«fe3y-b'>i>f8i©7D 

7s* v>7 (A) k, t£*<2^-T-Wl/T ^^Iz-^CD^D 

b^;u^^^^ (b) *^-r« Ei2^^ia3T-(4, 

^^b^-^hCD-rV^^x-^^I SDNEl«TfeS 

[0040] *«wt«t>sy-b»>ai^sBa0 

SB** b^-^hCDilMtjSffipTfgTS^o 
20 [0 0 4 1] B2^ty-h->x>r8Htts n-*;i/ 

LAN) CMtl>-T>^7x- 
*LAN-I/Fk, b^-^kSSg-TSfcto 
(Dy>f^)]/T^y^ >^7x^ISDN- I/F*^ 
Itv^o *ftt, y-b^-f^Hte, S»7ah 

k, S^SBXV*— SB U>f7^ tf*V, StV^i* — 
K*) *«K?-£I/03B, MV^VROM, R 
AM«:tlt^5o b£>U CPU*I/0tt, 
b^ai>f««lC*5^T«fiJa©«J5EBIRT?tt^^ 0 ±j£b 

[0 0 4 2 ] b£>U EI 3 <D (A) lZi^T£ o Cs 

b^^>r*Httv Hi 9i;^tK©^ 
>ft^7'v7;i/-^ kte;^&£:7n b v ^S*r 

«oI3© (A) (B) C^t7D|Qjl/^^7 

^fcisi^T* LANtHt57nh3;i/kUTIi, IHb 
Y-t*^h (Ethernet) IEEE802. 3 
#Wi? lfiV2 kbTffi/B<**U 0*-*yh7D 
b ^ ;u (Internet Protocol : IP) 

40 v-r ^ 3 h \sX{&m$tixuz>o cn^orob^ 

[0 0 4 3 ] ^S5*y h9-*lcjlt57n b3 

;i/hbT(4 N ^*co^-f^;uT^r;i/-^T-(4, (B) 

lZ^-T£ O IZ, ISDN-B0I. 4 3 
bTffi^i^tls Q921, PPP (Point to 
Point Protocol; ^ A jjg ffi "C V^ — 

Dbn;i/) , Q. 9 3 l#W-\*2 kbTCe«*ti, I 
P^V^-^3 k bTffi/3£tl,Tl>So 
5^ [0 0 4 4] ^SBtib-Sy-b^x 



11 

7;i/-^©7nh3;i/i:^t, i/-f t 3 i: it© i p 

[oo4 5] *fc % ±i0i pmmfc-D^xmw-rzo 

* h<7)ilfg 7D h^jl/kbtlt -i65CTCP (Tr 
ansmission Control Protoc 
ol : WiM) /IP (W^3) #{£/3£n£ 0 
[0 0 4 6] ^5>T ^> HBOOT^-fe^^^ 

>M£. f<Z)l/Yt37FU (IP7K1/^) fc±ffi 
l/'fttSSTCP (SS^IiUDP) 

[0 0 4 7] Z(D£g, *-^«7^-fe^7R<>h©# 
— hS-S-tt, > (well-known) # 

[0 0 4 8] #J£fc£^^;7-> hfJJCDD-^;i/^^ h>7 

X. mt£ZmX*mte&7&<texft®l£tthxmi3i2>± 
[0 0 4 9] t^oT, C®^7>f7>Hj7^'b^#>f 

v-ft37Ki/^M±(4i/^t^-M:^ aevtc-y- 

-'tflHT^-te^sJW > W ^3^ KL^SOUifliu 

10 0 5 0] I PHKfc#tt5ftftsfco^T* 

■To ^5-r^>h#J (D-^^7h9-^) ©*Jfc^ 

s^^ry b4$^-— ^flo (^a*^ hv-t) ^mmzti 
afe*tLs/t^rv/ htc*uT* ^^-fy> hm<Dm^(o 



< 7 ) ^lfi¥ 1 0 - 1 5 4 9 9 5 

12 

«rs#-h»*fc»A&fcB*Sns. 

[0 0 5 1 ] D— h"7-^cD^^CDSg*^|fIb 

*5^T\ ^^h©*7Y7>h«©l/^ft37Kl/^ 
i0 tt N IRIDIC© W t37 K U-XJcB»**lSi:^ 

-YT'V MB©*— h^ai-f KBtfSS-rs 

^-b#*«cB«i**iSo 

[0 0 5 2] ^«*6©jfcaFtt, TZ-tXTX-f > h 
ItfOl/'f t37 K UXRVX-hm^Zmfe UT 

^ [0 o 5 3] ffiieocfc-Sfc:* £© 2^©r^Hz;x3tw > 
MB ©«<§#* <7^-T ^> 'hMfrbsVry h*mm-tZ> 

-fe^tfW > hStf-y--y^«7 > ^-fe^*>f > h Cft|JS7 
h'l/XOT^- h#-^©M*y- h^ai>r«BT*«J$L/ 
[0 0 5 4] ±aui I PHKflMBklck^T, SI 1 fc^ 

[0 0 5 5 ] £i±(DMm\z$$^X. S«*©7D^7A 

;i/7y7;i/-*t©7Db3;M*.^|ia&5^ 0 
2l:itD-A;i/^^ b9-^I>f >^7x-^ (LA 
N- I/F) >^ 7al -^ 

(ISDN-I/F) tt, ^KWfcBl^-K^rl* 
[0 0 5 6 ] 



13 

*««ffP*«Wf *HT» 6, (A) «U n-*/i/**y 
h*7 — ^*»6^SB*y h7-*v^y h£fci£^£;lg 
S\ (B) (4, »S*yh7->*6P-*;i/*7h7 
-*^t<ry h*(E2S-J-s»^ (C) 14, — ^ 

7->>j (4, ry-7j hJ^^iTS) 7Fi/^ (s 
A) MSTKl/X (DA) (4, — J&eg^^^- 
[0 0 5 7] ££ s I5-H8li, 

©lf^^t7D-ft-ft^5o 126(4, n— 
*^t7D-ft-hT*5o 07(4, ^95*^ b7- 

[0 0 5 8] SStt^ D-j3;i/^7h7-^^^as^ 
So (0 5#I) 

(1) D-^7f7^fi0«^^ 

7-*fcftl:^r&M£ftfc>>^y M4* Sfy-h^x 
^81©D-*;i/*^ h7-*ffl^>*7x-^ (LA 
N- I/F) T'gf^n^ Ufv7S 1) o 

(2) y-h^-f ^g(4, h*$gfiB5fef6A* 

&mfe-tz> Ur^rs 2) o 

(3) b#aSB*JST?«e^»£\ ^^Hi** 

b7-^#M>*7ai-;*^g(5^ 
7x-X02o®^ 7 * — ^ftT^S 

[0059] i,*u h^^^mmmsiz 

*IT^5»£\ ^<ry h^ifO^ >^7x- XlztpM-t 
7;i/— h©**it©*JSilL31S:ff 

(4) ;i/-^>r ></^ — 7 r ;i/o^^^*5v>T, — 

;i/-^T-(4. £3\ ^l/>ft37Fl/^ (*^h7 — 
^7Hl/^a + *^h7FMb) A«— Sfc-ra^iV h U 

fts Hi^to 



(8) WBR^l 0 - 1 5 4 9 9 5 

14 

[0 0 6 0] * U -SC-T S x> h U 

So ^7^-;i/h;i/- h©oi> b y (4-e 

[0 0 6 1 ] 5*7*-;!/ h(D^> h y * 

(4, **^t&i:¥llKrU ^flx:^^5-ii^^:^t- U 

{HJ©S^ y h 7 — F >y^— 7*;!/^ 

[0 0 6 2 ] r7*;i/h;i/-H:^S*y h7 

— ^-\CD-r ><$7 7^— x (fc*®fl*gB*ry h 7 — 

(ts^7^-;i/hy-h»j7ai-r) *ts«ebT#< ciiia 

So 

[0 0 6 3 ] Z<D£olZlsT, >\T*> h©*Jll$t**IS 

-rs Uf^rs 4) o 

(5) ^i^r^ ?M >Vr — yjilzM^T^&m 

(6) I/>ft3^yh©^y^0l|f», *«5fe*y 

Uf^rs 7) o 

(7) h7-^^C0-f>^7^ 

[0 0 6 4] i5©^f^7S 6-eS*Jifc;^ 

y h©^f»*y h7 — ^^oKia^a3l©|6fpt:-^l^TB^ 
40 (Bie#fiH) o ^«yb4«»S*yb7-^AK 

^t3 7h'l/7SU±ffil/^t^-bS§, ^t5'(C*— 

(x>hV) # s ^^^-^l/^^^^tVTV^S 
*ir-5^*tft*-rs UTy7S 1 0-S 1 2) o 
[0 0 6 5 ] m 9 (4, ttB^CSfc^y- h ^x-r^g 
T-ffi«-rs^^-7 r ;L/CD#|j5g^j^^-ro 
h7-^ffl0(4, V-^7Kl/^ (SA) , v-X^-h 
(SP) s 9&9cT¥\sX (DS) , 5a^^-h (D 
50 P) . XVIx^^4 7-n h3;i/T-*gj&£tw IfilMfll (^ 



« ... • .) ,. •> 



17 

[0 0 7 9] HI 314, *»Bt*t)4y-Fr>i < f8 

^Jl©7D-^i>-h (*3tcj&»&©SSttB2fcfc: < fcs 3 j 
80 T-$>S„ 014ft 

at*!*** 3 <Dtr<i t;i/7 7 7mffinm*m-r>f- h 

^CctS^ffi) T-feSo 015li, 0 14 ic^-r^3® 
[0 0 8 0] SB3©75i£fcfc, fit Tfc 5***14. fi*. ^ 

So HI 3 ©Tj^-efct, ^-f -WMS$g j e>ig!iEf i JiS£n-# 
3 (HI 3#M) . iy-bi>x^§fit 

[0 0 8 i] i©tt mi ©«&**£> ©ji^r-g^** 

frfcflfc £££ 2 ®4S**» £> |sj b&«fc$ft-7©£ilffi 

*TgfcJ:SCJB2©i|||5fefc:iijjj-r*. c©J;5£, » 
y- h">*^8l©flST 2 o©jfefcfr 

*nr^*cfci«#«f*n*. JUi9Htt«tt-?©£ittB 

[0 0 8 2] -2k St^CTSLfettjgtfttRrffi^Si, 

SE#'7> o«£>u ti^>hm.ifi0 
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